. Claude (1938Claude ( , 1939) isolated a fraction corresponding to less than 3-5 per cent of the dry weight of the original extract which, in amounts corresponding to 4-0 X 10-10 mg. N, produced tumours in 13 to 17 days after subcutaneous inoculation into fowls. There are two difficulties in the separation and concentration of the agent bv fractional centrifugation: (a) the viscosity of the initial tumour extract-which contains a mucoprotein, and (b) the tendency of the agent to aggregate, and to adsorb to tissue components.
Pollard (1939) and Amies and Carr (1939) were able to overcome the first difficulty by precipitat-ing the agent from a clarified extract by adjusting the pH to 5.0 to 5-5. The isoelectric point of the purified agent is 3-5, but tumour extracts deposit a mucoprotein at pH 5-0, which takes down the agent with it. The aggregated agent, etc., was then further concentrated by a low-speed centrifugation procedure. The aggregates were.broken down by tryptic digestion at pH 8-8 to 9-0 and the released agent further " purified " by fractional centrifugation.
Alternatively, the 'mucoprotein may be hydrolysed by incubation of the extract -with hyaluronidase, which has no deleterious effect upon the agent (Siturm, and Duran-Reynals, 1932 ;  Shemin and Sproul, 1942) . The agent may then be deposited directly from the non-viscous extract. Bryan, Riley, Deihl and Voorhees (1947) have avoided this difficulty by the simple, but uneconomical, procedure of rejecting the first, viscous extract.
A further method which has been claimed to apply to the purification of small arrLounts of agent is that of chromatography on Celite (Riley, 1948) . The agent is strongly adsorbed to Celite from physiological salt solution, but may be eluted withverydilute(O-001m)saltsolution. Intermsoftheratio,biologicalactivity:
nitrogen content, a 3-to 7-fold enrichment was obtained from a partially '-purified tumour extract. Three of the above methods, papain precipitation, fractional centrifugation after precipitation at pH 5-0 and direct deposition after treatment of the initial extract with hyaluronidase, have been reinvestigated from the point of view of the preparation of large quantities of agent in a form suitable for storage. A further method, methanol precipitation, hitherto applied to a number of other animal viruses, has also been investigated. Cox, van der Scheer, Aiston and Bohnel (1947) found that influenza virus (from aRantoic fluid) could be precipitated in active form from suspensions in phosphate buffer at pH 7-0 to 8-0 by addition of methanol to a final concentration of 15 to 30 per cent. The method was applied to psittacosis virus purification by Wagner, Golub and Andrew (1948) and to mouse poliomyehtis by Brunfield, Stulberg and Halvorson (1948) . Fischer (1949) found, however, that rabbit papilloma virus was reduced in titre after such precipitation and Moyer, Sharpless, Davies, Winfield and Cox (1950) Buffers.-In'the pH range 2-2 to 9-0, Mcllvaine's (1921) (Shemin and Jobling, 1940; Shemin and Sproul, 1942) (2) Method I was followed for the preparation of the initial clarified tumour extract. The control virus suspension was prepared bv deposition from the clarified extract at pH 5-0 (A, ii), followed by resuspension of the deposit at pH 7-0. An equal volume of 50 per cent methanolic buffer was added under the same conditions as Method 1 and the resuspended deposit assayed against the extract. The assay showed that the alcohol-deposited agent had only I per cent of the activity of the control suspension.
(3) A similar clarified extract was prepared, cooled to O' C. and the conditions of Method 2 again followed. Larger volumes were used and the alcohol-precipitated agent was-deposited at low speed (A, i). The deposit was resuspended in 0-005 m buffer at pH 7-2, clarified (B, i) and the agent in the supernatant deposited (B, ii (Fig. 1) .
Deposit. These results show that this method, although used successfuRy by PoHard (1939) and by Amies and Carr (1939) The results may be tabulated. The deposit (D1) was resuspended in 100 ml, 0-005 m buffer, pH 7-0, and treated -with crystalline trypsin for I hour at room temperature. (a) The suspension was -then clarified (B, i), the deposit (D2) discarded and (b) the virus deposited (B, ii) from the decanted supernatant (SjL). The supernatant (SO from this deposition -was discarded and the deposit (D3) resuspended in 60 ml. buffer and (c) re-clarified (C, i). This deposit (D4)was rejected and virus again (d) deposited (C, ii) from -the supernatant (S.). The supematant (S4) from this. deposition was assayed. The deposit (D,) was resuspended in 30 ml. buffer and (e) re-clarified (C, i The results of the first three methods investigated show that in our hands neither papain precipitation nor methanol precipitation gave encouraging e-vidence of the concentration of active agent. Deposition by pH adjustment to pH 5-0 gave material with a high titre but had two major disadvantages in that large volumes of suspension had to be handled, and the agent, once aggregated, was very difficult to redisperse.
Investigation of the direct deposition of the agent bv high-speed continuous -flow centrifugation showed that the bulk of the heavy protein-containing material which sedimented more rapidly could be hydrolysed by short treatment with purified (crystalline) trypsin at room temperature at pH 8-0 to 9-0. Over 60 per cent of the nitrogen of the total deposit was rendered non-sedimentable by this treatment and the acti-vity of the agent was apparently unimpaired. Virus tc concentrates " thus prepared contained some J-7 to 2-0 per cent of the nitrogen of the original extract and had titres greater than 1,000,000 m.i.d. per iul./g. tumour.
Such comparatively " unpurified " material as YDS (Table II) had an m.i.d. of less than 1 x 10-11 mg. N-ten times as good, in fact, as the material obtained by Shemin and Jobfing (1940) by papain precipitation.
It is difficult to express the " purity of a virus preparation except in terms of a large number of factors, but the concentrates " obtained by the above methods have been freed of more than 98 per cent of non-virus nitrogen, may readily be stored (Carr and Harris, 1951) , recovered and subjected to further procedures designed to increase the physical, chemical and biological homogeneity of the agent.
The physical and chemical behaviour of the agent wiR form the substance of a later communication.
Biological assay.
The various methods which have been used for the determination of the tumour-producing activity of Rous agent preparations faR essentially into two groups. In the first group serial dilutions are made and injected into fowls.
The highest dilution at which a tumour is roduced gives a "minimal infective (Carr, 1943) . Such chicks may be used in large numbers, but, since metastasis to the site of injury produced by a non-infective, inoculation may occur, only one test injection in each chick is possible (Carr, 1943 Several comparisons were made of the titre of preparations given by assay in 6-week-old birds and in young chicks. In each test the young chicks were clearly more sensitive to the virus.
The results are shown in Table VI . 10-1. 10-2. 10-3. 10-4. 10-5. 10-6. 10-7. 10-18' number. bird. The investigation has been aided by the award of the Laura de Sahceto Studentship (1946) (1947) (1948) (1949) (1950) 
